Background: Since 1987, a nationwide annual survey of percutaneous cardiac interventions has been performed in Switzerland to assess trends in endovascular cardiac procedures.
Introduction
Since 1987, a nationwide survey of interventional procedures in all Swiss cardiology centres has been performed annually [1, 2] to asses trends in percutaneous cardiac procedures. This allows for comparisons with other countries and offers insights into the practice of interventional cardiology in Switzerland. In particular, the survey allows for monitoring of novel techniques such as transcatheter aortic valve implantation (TAVI) and transcatheter mitral valve repair (TMVR).
Methods
Based on a standardised questionnaire, detailed in the 2007 report [3] , all cardiology centres performing interventional procedures in adult patients were asked to report the number and type of procedures performed in 2010. All centres participating in the 2009 survey also contributed data for 2010, although for some centres information was not available for all items. Complications were only reported by a minority of centres. Given the lack of a standardised data collection on complications, this information is not reported due to the lack of reliability. For a better understanding of trends, the 2010 results are reported in the context of the data over last five years.
Results

Structure of Swiss centres
In 2010, there were 29 active interventional cardiology centres (6 university [new university hospital centre: Fribourg], 10 public, non-university, 13 private institutions) in Switzerland, all of which performed both diagnostic procedures and percutaneous cardiac interventions. As in 2009, the Hirslandenkliniken in Zürich (previously Klinik Im Park, Klinik Hirslanden Zürich) as well as the University Hospital Zürich (UniversitätsSpital Zürich [USZ]), the Kantonsspital Winter-and were considered one single centre. A total of 16 centres had one laboratory, 9 centres had two, one centre had three, one centre had four laboratories, and two centres had five laboratories. In 2010, 58 operators performed coronary angiography (CA) only, and 144 operators performed both CA and percutaneous coronary interventions (PCI). In 15 centres (52%), cardiac surgery was available on site. 
Coronary interventions
Coronary stents
The stent utilisation rate in 2010 was 91% (data not available from one centre; 2009: 90%). In 41% of PCI, two or more stents were implanted (data not available from two centres; 2009: 41%). With 79% of all stents, drug-eluting stents (DES) constituted the most frequently applied stent type. As shown in figure 3 , the thur (KSW) and the Spital Thurgau AG (Frauenfeld [FF]) reported pooled data, and the hospitals were considered as one single centre each. In 2010, the Inselspital and the Sonnenhofklinik also reported pooled data 
Vascular access and management of puncture site
The femoral artery was the most commonly used access site (85%; data not available from one centre; 2009: 85%). Approaches other than the femoral artery were more popular in the French speaking part of Switzerland (43% non-femoral approach, 2009: 32%) compared to the Swiss German part and Ticino (4% non-femoral approach, 2009: 6% non-femoral approach). Information on the management of the puncture site was difficult to interpret because reporting was not uniform. In the centres proving information on the management of the puncture site per number of CA (48% of which were followed by PCI), manual compression was used in 37%, collagen-based devices were used in 33%, and suture-based devices in 30%. In centres reporting figures per PCI, closure devices (approximately 50% collagenbased, 50% suture-based) were used in the vast majority of cases (approximately 90%) if a femoral access site was used. This may have been due to the fact that, on the one hand, PCI is a highly effective method for alleviating angina in many patients and that on the other hand the relevance of the COURAGE trial has been questioned not only because of the selected population studied but also because the follow-up time may have been too short [7] . Notably, the most recent guidelines on myocardial revascularisation published in 2010 [8] give a preference to surgical revascularisation in multi-vessel disease. Whether and how this will affect the practice of coronary revascularisation in Switzerland remains to be determined.
Similarly to previous years, stent implantation was performed during the vast majority of PCI in 2010. After a decrease in the proportion of DES from 2006 to 2007, most likely as a result of concerns regarding the safety of first generation DES [9] , DES utilisation has remained stable until 2009, while in 2010 a marked increase was observed. This is most likely the result of consistent findings of studies highlighting the efficacy and safety of newer generation DES [10, 11] , even in patients with acute myocardial infarction [12] .
There were some other trends with regards to CA and PCI. Firstly, a substantial number of CA and PCI are now performed by a non-femoral (i.e., radial) approach. Interestingly, the radial approach is much more popular in the French speaking part of Switzerland. Secondly, the use of pressure wires for the measurement of the fractional flow reserve seems to be increasingly popular, probably as a result of the FAME study [13] . Thirdly, there seems to be a certain revival of rotablation procedures for heavily calcified lesions.
There is a strong trend towards more transcatheter procedures for structural heart disease. After its introduction in Switzerland in 2007, the use of TAVI has increased rapidly in the country. The adoption of TAVI reflects an unmet need of patients with severe symptomatic aortic stenosis deemed at increased risk of conventional surgical aortic valve replacement. The use of TAVI in these patients is supported by the recent result from the PARTNER trial (PARTNER A) [14] . Given that up to one third of patients with severe aortic stenosis are not being referred for surgery because of a high peri-operative risk, and in these patients the PARTNER (PARTNER B) [15] trial has shown a dramatic benefit in patients undergoing TAVI compared to those undergoing standard treatment (balloon valvuloplasty in many cases), further expansion of TAVI can be expected. Ongoing randomised trials (e.g., SURTAVI) will investigate whether it is appropriate to expand the indication for TAVI to patients at standard surgical risk.
Furthermore, TMVR was introduced in Switzerland in 2009 [16] , and the number of procedures has more than doubled in 2010. Almost the totality of the procedures included the Mitra-Clip™ device, while a worldwide programme of percutaneous annuloplasty was abandoned due to a late complication of a device reported in on Swiss centre [17] .
Non-coronary interventions
With respect to balloon valvuloplasties, there was an increase in 2010 compared with previous years ( fig. 5 ).
In the third year after its introduction in Switzerland, there was another marked increase in TAVI procedures ( fig. 6 ). While TAVI was performed in only one centre in 2007, in seven centres in 2008, and in eight centres in 2009, TAVI was offered in eleven centres in 2010. In 2010, the majority of valves were transfemoral implants (n = 298), but there was also a considerable number of transapical (n = 81) procedures, while the trans-subclavian approach (n = 3) was rarely used. In the second year of its use in Switzerland, the number of TMVR procedures more than doubled (n = 67 in four centres; 2009: 33).
While overall the numbers of procedures for patent foramen ovale (PFO) and atrial septal defect (ASD) closure increased over the last five years, they levelled off between 2009 and 2010 ( fig. 6 ).
Discussion
The 2010 survey on the practice of interventional cardiology in Switzerland revealed the following three main findings: firstly, the numbers of both CA and PCI continued to increase; secondly, the proportion of DES increased substantially compared to the previous three years; and thirdly, TAVI has been rapidly adopted.
The ongoing increase in the number of CA is remarkable, and there are several possible reasons for this as discussed in our last report [2] including the more frequent use of non-invasive tests with a high sensitivity for the detection of inducible myocardial ischaemia and the more frequent application of computed tomography coronary angiography, which on the one hand detects coronary artery disease (CAD) and triggers CA and on the other hand is associated with a relevant proportion of false positive findings. However, the fact that not only the number of CA but also the number of PCI and even the PCI/CA ratio increased speaks against a more liberal indication for CA. We have to acknowledge that the interpretation of the PCI/CA ratio as an indicator for the proportion of patients with significant angiographic findings is hampered by the fact that the number of coronary bypass surgeries during this time period is not available. It is however unlikely that the practice to refer patients for surgery has significantly changed in 2010 (i.e., that less patients were referred for surgery in 2010). Finally, it is also possible that given the ageing of the population the prevalence of significant CAD is in fact rising in Switzerland and thereby contributing to a higher number of CA and PCI.
The high (Austria in 2009: 39% [4] , Germany in 2009: 36% [5] ) and stable PCI/CA ratio also indicates that the practice to proceed to PCI after CA was not significantly affected by the COURAGE trial [6] and other studies comparing optimal medical treatment with PCI.
